Introduction
Rising income inequality is a widespread concern and the impact of financial development on income inequality has received a lot of attention. Underlying theory offers conflicting predictions. For example, Greenwood and Jovanovic (1990) show how the interaction of financial and economic development can give rise to an inverted u-shaped relationship between income inequality and financial intermediary development. In the early stages of development, exchange is largely unorganized and economic growth is slow. As income levels rise, financial structure becomes more developed, economic growth is more rapid, and income inequality widens. By the time an economy reaches maturity, it has a fully developed financial structure, a stable distribution of income and has a higher growth rate. In contrast, Galor and Zeira (1993) and Galor and Moav (2004) show that financial development enhances economic growth and reduces income inequality. Financial market imperfections, such as informational asymmetries and transactions costs, are especially binding on the poor who lack collateral and credit histories as they impede the flow of capital to poor individuals with high-return projects. This both reduces the efficiency of capital allocation and intensifies income inequality. Thus, financial development reduces poverty by disproportionately relaxing credit constraints on the poor and reducing income inequality, and by improving the allocation of capital and accelerating growth. The empirical work also offers conflicting conclusions (for surveys see, e.g., Claessens and Perotti, 2007, and de Haan and Sturm, 2017) . Much of that work has been based on ordinary least squares, instrumental variables, and panel estimation, which estimate the parameters of interest at the mean evaluation by a conditional distribution of the dependent variable. In contrast, in this paper we examine the effect of financial development on income inequality using the quantile regression (QR) methodology developed by Koenker and Bassett (1978) , which enables us to examine the effect at different intervals throughout the income inequality distribution. We also examine whether financial development impacts income inequality mainly through the banking sector or through financial markets, and whether there are differences in the effects across country income groups.
Estimation methodology and data
We employ the QR approach to examine the effect of financial development on income inequality but report panel fixed effects results for purposes of comparison. Using QR analysis, we can examine the determinants of income inequality throughout the conditional distribution, with particular focus on countries with the most equal and unequal income distributions. The quantile estimator is obtained by solving the following optimization problem:
for the th quantile (0 < < 1), where is the dependent variable and is a by 1 vector of explanatory variables.
Our dependent variable is the Gini coefficient based on households' income before taxes from Solt's (2009) Standardized World Income Inequality Database (SWIID).
1 To measure financial development, we employ the index of financial development developed recently by IMF staff, which is designed to capture the depth, access and efficiency dimensions of financial institutions (banks and nonbanks) and financial markets (for explanations, see Sahay et al., 2015, and Svirydzenka, 2016) , and its two key sub-indices that reflect separately the contributions to financial development from the development of financial institutions and financial markets. Our control variables are typical of the literature and include: the real per capita GDP growth; the rate of inflation; the ratio of foreign trade to GDP; the ratio of government final consumption to GDP; an index of representative government to capture the impact of voter rights; and a dummy variable to control for the impact of economic crisis. 2 We employ annual data for 121 countries for the period 1971-2015 with the data organized into five-year non-overlapping averages and with the independent variables lagged one (five-year) period to limit endogeneity issues. Table 1 presents results for each measure of financial development for the full sample of countries. Column (1) reports the panel fixed effects estimate and columns (2) to (6) report results for the 10, 25, 50, 75 and 90 percent quantiles. Robust standard errors for the fixed effects estimates and the QR results from the 1,000 bootstrapping repetitions are reported to obtain heteroskedasticity-robust estimates. Column (6) reports the results of the equality test that the slope coefficients of the regression quantiles are all the same. Several observations are notable. First, the fixed effects results reported in column (1) show that all the measures of financial development have a statistically significant and negative impact on income distribution-i.e., greater financial development leads to a more unequal income distribution. Second, the impact of financial development on inequality runs through both the banking sector and through financial markets in broadly equal measures, with the coefficients on the two sub-indices positive and statistically significant. Third, the signs of the regression quantile coefficients for financial development in columns (2) to (6) are coherent with the fixed effects results and indicate that financial development is associated with an increase in income inequality at all levels of income inequality. Fourth, while financial development increases inequality at all quantile levels, its impact moderates as inequality increases-i.e., financial development increases income inequality in countries with more equal income distributions but its impact diminishes as incomes become more unequal. This is consistent with financial development providing a disproportionately larger share of access to finance to high-income groups (Claessens and Perotti, 2007) . Finally, the equality test results for financial development reject the null hypothesis that all regression quantile coefficients are equal. Of the other explanatory variables, more representative governments appear to reduce income inequality, especially at lower levels of income inequality. However, trade openness and government consumption expenditure appear to promote income inequality with their effects increasing as incomes become more unequal. Total government consumption spending may be a poor proxy for social spending aimed at reducing income inequalities, but it may also indicate that most spending on transfers is captured by the middle class (Milanovic, 2000 , Davoodi et al., 2003 , which is also consistent with the quantile results. The coefficients on GDP growth and inflation are never statistically significant.
Empirical results
In Tables 2-4, we present results for each measure of financial development making use of the World Bank's country income classifications system.
3 Table 2 reports results where total financial development is the independent variable. The results for high-income countries (panel A) and lower income countries (panel C) are in line with those for the full sample: more financial development increases income inequality at all quantile levels with its impact moderating as income inequality increases. For upper-middle income countries (panel B), however, financial development has a different impact: it reduces income inequalities across quantiles, and especially at lower levels of income inequality. These results are consistent with Galor and Zeira (1993) and Galor and Moav (2004) view of 1 As the SWIID standardizes incomes it facilitates comparison across countries. We follow de Haan and Sturm (2017) and use household income before taxes to proxy for income inequality before redistribution via the tax system. 2 Data on GDP growth, trade, and inflation are from the World Bank's World Development Indicators database. The index of representative government captures contested and inclusive popular elections for legislative and executive office and is produced by the International Institute for Democracy and Electoral Assistance. The economic crisis dummy variable ranges between 0 to 3 for each year depending upon whether a country experienced no crisis or one or more of a systemic banking crisis, a currency crisis, or a sovereign debt crisis and is based on Laeven and Valencia (2013) . 3 The World Bank's classification scheme for 2015 defined low-income economies are defined as those with a GNI per capita, of $1,025 or less in 2015; lower middle-income economies are those with a GNI per capita between $1,026 and $4,035; upper middle-income economies are those with a GNI per capita between $4,036 and $12,475; high-income economies are those with a GNI per capita of $12,476 or more.
finance: in poor economies it increases the size of the small segment of society that invests in human capital and increases inequality; in middle-income economies, it reduces under-investment in human capital, which reduces income inequality; and in rich countries, though credit constraints are less binding, the marginal propensity to save increases with income so that finance permits the rich to borrow more and to increase inequality.
These conclusions broadly hold for estimates in which the development of financial institutions and of financial markets are the dependent variables, which are reported, respectively in Tables 3 and 4. In particular from these results, financial development on both measures promotes greater income inequality across quantiles for high-and lower-income countries and promotes greater equality in upper-middle income countries; and in lower-income countries the adverse impact of financial development of income distribution appears to run mainly through the development of financial markets rather than through institutions, the coefficients on the latter measure not being statistically significant in the QR results (panel C, Table 3 ).
Conclusion
In a panel of 121 countries, the impact of financial development on income inequality appears to change with a country's level of income. At high-and lower-levels of country income, it promotes income inequality across inequality quantiles, but in upper-middle income countries it promotes income equality. Thus, financial development generally favors more access to finance for the rich, with the poor being favored only temporarily. (2) to (6) contain the coefficients of quantile estimates regressions for the 10, 25, 50, 75 and 90 percent quantiles of the gini coefficient calculated as 5-year nonoverlapping averages of annual data during the period 1971 to 2015The equality test applied is the F-test where the null hypothesis purports that the estimated slope coefficients for each variable are not statistically different across all the quantile estimates. The p-value for this test is given below the equality test value. ***, ** and * indicate statistical significance at the 1%, 5% and 10% levels, respectively. (2) to (6) contain the coefficients of quantile estimates regressions for the 10, 25, 50, 75 and 90 percent quantiles of the gini coefficient calculated as 5-year nonoverlapping averages of annual data during the period 1971 to 2015The equality test applied is the F-test where the null hypothesis purports that the estimated slope coefficients for each variable are not statistically different across all the quantile estimates. The p-value for this test is given below the equality test value. ***, ** and * indicate statistical significance at the 1%, 5% and 10% levels, respectively. (2) to (6) contain the coefficients of quantile estimates regressions for the 10, 25, 50, 75 and 90 percent quantiles of the gini coefficient calculated as 5-year nonoverlapping averages of annual data during the period 1971 to 2015The equality test applied is the F-test where the null hypothesis purports that the estimated slope coefficients for each variable are not statistically different across all the quantile estimates. The p-value for this test is given below the equality test value. ***, ** and * indicate statistical significance at the 1%, 5% and 10% levels, respectively. 
